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BACKGROUND 

[0001] The display of video images through the use of general purpose processing 
platforms, such as personal computers, has proliferated as data processing capabilities 
have become more advanced. To facilitate the display of video images, video streams 
typically include information describing the image including an aspect ratio at which 
the video it is to be displayed. Information, such as the aspect ratio is read by a video 
decoder and provided to an application associated with the display of the video. 

[0002] Video applications generally support the ability to modify the aspect ratio of 
an image. However, the rendering side of the display driver does not have access to 
the aspect ratio maintained by the application. Instead, the rendering side of the 
display driver is configured by the application with display control information, such 
as source an destination rectangles, to control the actual display of the image without 
the use of the actual aspect ratio. 

[0003] The ability to display a video image on multiple display devices from a 
common platform has been accomplished by providing multiple sets of display 
control information from a specific application to one or more display drivers. 
Specifically, when the display of video on multiple display devices is supported, a 
video application provides a different set of display driver information for each 
display device. Because the application controls the set up of the display drivers, only 
source and destination video rectangles are typically provided to the device drivers to 
control the display of the image on both display devices. In this manner, it is known 
to support display of different portions of a video image on different displays by 
calculating and providing multiple source and destination rectangles to one or more 
display drivers. This support of multiple displays requires that the application be 
aware of each display device that is to display the image. A method and system 
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capable of displaying video at different locations on multiple display devices using a 
common set of display driver data would be useful. 

Field of the Disclosure 

[0004] The present disclosure relates generally to data processing, and more 
specifically to image processing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] The present disclosure may be better understood, and its numerous features 
and advantages made apparent to those skilled in the art by referencing the 
accompanying drawings. 

[0006] FIG. 1 is a block diagram of a system in accordance with the present 
disclosure; 

[0007] FIG. 2 is a block diagram representation of video system and overlay 
information in accordance with the present disclosure; 

[0008] FIGs. 3-9 are block diagrams representing systems having specific overlay 
information in accordance with specific embodiments of the disclosure; and 

[0009] FIGs. 10 and 11 are flow diagrams representing methods in accordance with 
specific embodiments of the present disclosure. 

[0010] FIG. 12 represents, in block diagram form, a system in accordance with the 
present disclosure. 

[0011] The use of the same reference symbols in different drawings indicates similar 
or identical items. 

DESCRIPTION OF THE PREFERRED EMBODIMENT(S) 

[0012] In accordance with a specific embodiment of the present disclosure, a first set 
of display information is received at a device driver. The first set of display 
information indicates a portion of the video image to be displayed in a first window of 
a first monitor. An aspect ratio of the video image is determined based on the first set 
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of display information. Based on the determined aspect ratio, the display driver 
determines a location on a second display device where the video image is to also be 
displayed. Specific embodiments of the present disclosure can be better understood 
with reference to FIGs. 1 through 12 as described herein. 

[0013] FIG. 1 illustrates, in block diagram form, a system in accordance with the 
present disclosure. FIG. 1 includes a system 10 and display devices 20 and 30. 
System 10 can represent a data processing system such as a personal computer, a set- 
top box, a hand-held device, and the like. Specifically illustrated as part of system 10 
is a display driver storage location 14 for storing video specific control information to 
be used by the display driver. Specific information stored in location 14 includes data 
represented by variables RNV, RS, and RD. 

[0014] Variable RNV represents the rectangle of the native video image, where the 
native video is received from a video source such as a digital television stream, 
MPEG2 video file, analog to digital capture device, video cassette recorder (VCR), 
and/or a DVD player, to name a few. For purposes of discussion, the variable RNV 
represents a rectangle indicating the resolution of the native video. The native video 
has a native video aspect ratio based upon a resolution of the transmitted video signal. 

[0015] FIG. 2 illustrates in block form a representation of video information as may 
be stored in video memory 39. Rectangle 40 represents native video, and points 41 
and 42 represent two diagonally opposed corners of the native video that define a 
rectangle containing the entire native video image and generally represent the variable 
RNV. 

[0016] Variable RS indicates a portion of the native video, referred to as the source 
video, that is to be displayed on a display device. The variable RS defines a rectangle 
that indicates some or all of the native video. Referring to FIG. 2, a rectangle formed 
by points 42 and 43 indicate corners of a rectangle defining the location of the source 
video that is to displayed in the display device 20 of FIG. 1. 

[0017] The location within display device 20 where the source video is to be 
displayed is defined by variable RD, which is the destination rectangle For purposes 
of discussion, display device 20 is assumed to have a resolution of 1024 x 768. In 
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FIG. 2, the destination rectangle is indicated by the rectangle formed by points 56 and 
57, which are illustrated to be part of a video overlay frame 50. The video overlay 
frame 50 is mapped to correspond to the display area of the display device 20. The 
fact that the video overlay frame 50 is mapped to correspond to the display area of the 
display device 20 is indicated by the common use of references 51 and 52 at the 
corners of the display portion of display device 20 and in overlay frame 50. The 
rectangle defined by points 56 and 57 represents where the video identified by the 
source video rectangle (RS), defined by points 43 and 42, is to be displayed on the 
display device 20. A corresponding set of points 56 and 57 are also indicated on the 
display device 20. In this specific example, the destination points 56 and 57 
correspond to the data portion of an application window, as opposed to the title/menu 
bar of an application window. 

[0018] The operation of DISPLAY MODULE 16 of system 10 is controlled by the 
variables RS and RD, which define for the DISPLAY MODULE 16 a portion of 
native video to be displayed, and where this portion is to be displayed. The 
DISPLAY MODULE 16 scales the source video as needed to fit into the destination 
rectangle defined by points 56 and 57. Relative to FIG. 2, it is assumed that the 
source video, defined by points 43 and 42, represent the right-most horizontal 1/3 of 
the native video image 40. It is further assumed that based on the destination 
rectangle (RD) that the DISPLAY MODULE 16 needs to downscale the source video 
defined by points 43 and 42 by 2x in the vertical dimension as a result of being fitted 
within the destination rectangle (RD) defined by points 56 and 57, and that a 
horizontal scaling of lx has been performed. 

[0019] In accordance with a specific embodiment of the present disclosure, display 
module 1 8 determines a display location for the native video image on the second 
display device 30 based on variables RNV, RS and RD, while preserving the aspect 
ratio set by an application providing the variables. For purposes of discussion, 
display device 30 is assumed to have a resolution of 1280 x 1024. It will be 
appreciated that the resolution of the display devices 20 and 30 may be the same or 
different. In the present example, if the aspect ratio of the native video is 3:2, the 
modified aspect ratio set by the application is 3:1, as a result of scaling based on the 
destination rectangle. In the present embodiment, the display location of the video on 
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the display device 30 is defined by a rectangle with corner points 31 and 32 that allow 
the entire video image to be displayed at the 3:1 aspect ratio. However, instead of the 
points 31 and 32 being provided by the video application, the points 31 and 32 are 
determined at the rendering side of the driver based upon the video information RNV, 
RS, and RD that is associated with displaying the portion of the image on the display 
device 20. 

[0020] The unreduced aspect ratio X: Y of the image, as currently being displayed by 
an application can be determined by the equation: 

X:Y => {[D(x)/S(x)] * NV(x)} : {[D(y)/S(y)] * NV(y)} 

(Equation 1) 

where: 

D(x) is the horizontal resolution or distance of the destination 
rectangle; 

D(y) is the vertical resolution or distance of the destination 
rectangle; 

S(x) is the horizontal resolution or distance of the source 
rectangle; 

S(y) is the horizontal resolution or distance of the source 
rectangle; 

NV(x) is the horizontal resolution or distance of the native 

video rectangle; and 
NV(y) is the vertical resolution or distance of the native video 

rectangle. 

[0021] The aspect ratio X:Y provided by Equation 1 is also a resolution at which the 
image can be displayed. To illustrate, TABLE 1 uses exemplary values for the points 
associated with the variables RNV, RS and RD of FIGs. 1 and 2 where the native 
video image has a resolution of 720x480 and an aspect ratio of 3:2. Column 1 
contains variables of the form VARIABLE (TL, LR), where TL is the point indicating 
the Top Left corner of a rectangle VARIABLE, and LR is the point indicating the 
Lower Right corner of the rectangle VARIABLE. Column 2 indicates the x, y 
coordinates associated with the point TL. Column 3 indicates the x, y coordinates 



1376-0200490 Final Pat App.doc 



-5- 



Attorney Docket No.: 1376-0200490 



associated with the point LR. Coordinates are provided for variables NV, RS, and 
RD, from which the variables of Equation 1 are determined. 



VARIABLE 


TL(x,y) 


LR(x, y) 


NV(P41, P42) 


0,0 


720, 480 


S(P43, P42) 


480,0 


720, 480 


D(P56, P57) 


0, 392 


240, 632 



TABLE 1 



[0022] Substituting the coordinate values from TABLE 1 into equation 1 results in 
Equation Set 2 that solves for the modified image resolution, i.e., unreduced aspect 
ratio, as set by an application. 

X:Y => {[D(x)/S(x)] * NV(x)} : {[D(y)/S(y)] * NV(y)} 

X:Y => {r( 240-0)/(720-480)1 * (720-0)1 : (r(632-392)/(480-0)1 * (480-0)} 

X:Y => {[ (240)7(240)1 * (720)1 : ir(240)/(480)1 * (480)} 

X:Y => {[1] * (720)1 UUZ2] * (480)} 

X: Y => 720 : 240 <- Aspect Ratio 

(Equation Set 2) 

[0023J The aspect ratio of 720:240 reduces to an aspect ratio of 3 : 1 . Based upon the 
calculated resolution, and/or aspect ratio, the image can be fitted onto the second 
display device. In one embodiment the scaled image is fitted to maintain a resolution 
of 720:240, while in another embodiment, as illustrated in FIGs. 1 and 2, the scaled 
image is fitted to obtain a maximum image size, or other constrained image size, on 
an available monitor for the calculated aspect ratio. 

[0024] In the manner previously described, it is possible for an image to be provided 
to more than one display device with a common set of display driver information. As 
a result, it is not necessary for the application program that is setting the display driver 
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information to have knowledge of the second display device. FIG. 3 illustrates an 
alternate embodiment of the present disclosure in greater detail. 

[0025] FIG. 3 illustrates a system comprising a data processor 1 10, display device 
120, and display device 130. 

[0026] System 110 comprises an application labeled APP 1 1 1, an application labeled 
APP 1 12, an application labeled VIDEO APP 1 13, VIDEO DRIVERS 1 14, 
VIDEO/DISPLAY MEMORY 1 15, and VIDEO/GRAPHICS PROCESSOR 118. 

[0027] In operation, APP 111 is an application associated with window 121 on 
display device 120; APP 1 12 is an application associated with window 122 on display 
device 120; VIDEO APP 1 13 is a video application associated with window 123 on 
display device 120 that controls the display of a video image within the active portion 
158 of window 123 defined by points 156 and 157. For purposes of discussion, the 
display device 120 has a resolution of 1024 x 768. 

[0028] VIDEO APP 1 13 interfaces with VIDEO DRIVERS 1 14, which in turn 
interface with the video/graphics processor 1 1 8 to control the display of video images 
on display device 120. As discussed with reference to FIGs. 1 and 2, the variables 
RNV, RSI, and RD1 are stored in a memory location for access by the driver 114, 
where RNV represents a rectangle defining the resolution of the native video. 
VIDEO DRIVERS 114 may represent one or more drives 

[0029] MEMORY 1 15 is illustrated in detail to include NATIVE VIDEO 143 defined 
by rectangle 140; DESTINATION FRAME 156, defined by rectangle 150, which 
corresponds to display device 120; and DESTINATION FRAME 166, defined by 
rectangle 150, corresponding to display device 130. In operation, NATIVE VIDEO 
143 represents a video image as may be received and stored. The points 141 and 142 
represent two diagonally opposed comers of NATIVE VIDEO 143 that define a 
rectangle containing the entire native video image. For the specific embodiment 
illustrated in FIG. 3, the source rectangle (RSI) is coincident to the entire NATIVE 
VIDEO 143, and therefore is also defined by points 141 and 142. DESTINATION 
FRAME 156 represents a frame with an overlay indicator 149 corresponding to the 
variable RD1 that identifies the destination for source video on the display device 
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120. DESTINATION FRAME 165 represents a frame with an overlay indicator 159 
corresponding to a location determined by the display driver using the variables NV 5 
RSI, and RD1. The overlay indicator 159 indicates where a scaled, or unsealed, 
video is to be inserted with respect to the display of display device 130. For purposes 
of discussion, display device 130 has a resolution of 1280 x 1024. 

[0030] Display device 120 is illustrated displaying three separate application 
windows 121, 122, and 123 corresponding to applications APP 111, APP 112 and 
VIDEO APP 113. It will be appreciated that the application windows can overlap 
each other completely, partially, or not at all. Each of the application windows 121- 
123 are illustrated to include a title bar/control area, such as region 124 of window 
123, and an active window portion, such as the region 158 of window 123 defined by 
the rectangle having points 156 and 157 at diagonally opposed corners. An image, 
based on the NATIVE VIDEO 143, is to be displayed within the active window 
portion of application window 123, which can be manipulated by a user to change the 
location and aspect ratio of the video image. 

[0031] As previously described, an application, such as VIDEO APP 1 13, can store 
control information NV, RSI, and RD1 at storage location 119. Based upon this 
control information, the VIDEO/GRAPHICS PROCESSOR 118 accesses the native 
video image, and scales the video image as needed before providing the image to 
display device 120 for display on its monitor. In addition, using equation 1, the image 
can be reproduced on the display device 130 for simultaneous display. TABLE 2 and 
Equation Set 3 below illustrate a specific example: 



Variable 


UL(x,y) 


LR(x, y) 


NV(P141, P142) 


0,0 


720, 480 


S(P141,P142) 


0,0 


720, 480 


D(P156,P157) 


152, 384 


872, 864 



TABLE 2 
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[0032] Substituting the values from TABLE 2 into Equation 1 results in the following 
set of equations solving for image resolution, i.e., aspect ratio, as set at an application. 

X:Y => {[D(x)/S(x)] * NV(x)} : {[D(y)/S(y)] * NV(y)} 

X:Y=> {[(872-1 52)/(720-0)] * (720-0)} : { [(864-3 84)/(480-0)] * (480-0)} 

X:Y=> {[(720)/(720)] * (720)} : {[(480)/(480)] * (480)} 

X:Y=> {720} : {480} ^Aspect Ratio 

(Equation Set 3) 

[0033] The resolution of 720:480 reduces to an aspect ratio of 3:5, which is the same 
as the native video. Based upon the determined resolution, and/or aspect ratio, the 
image can be fitted onto the second display device 130. In one embodiment, the 
video is placed to maintain the actual resolution of 640:400, while in another 
embodiment, as illustrated in FIG. 3, the video image is fitted onto the monitor to 
obtain a maximum image size for the modified aspect ratio. In this manner, it is 
possible for an image to be provided to more than one display device using a common 
set of display driver information provided by an application program. As a result, it is 
not necessary for the application program that is setting the video driver information 
to have knowledge of the second display device. This is an improvement over the 
known art. 

[0034] FIG. 4 illustrates an alternate embodiment of the present disclosure where the 
video image displayed by the VIDEO APP 1 13 has been modified to change the 
aspect ratio of the displayed image by changing the destination rectangle to RS2. 
Typically this is accomplished by a user interfacing with the VIDEO APP 113 
through a user interface. In the illustrated example, the lower edge of the window 123 
has been moved up to form a different size window 223. Window 223 now has an 
aspect ratio that has a larger horizontal component relative to the vertical component. 
Assuming that the active window portion 258 of window 223 is now 14 the vertical 
height of the active window portion 158 of FIG. 3, the following TABLE 3 data and 
Equation Set 4 determine the new resolution and aspect ratio. Reference points that 
have not changed have maintained the same reference numbers in TABLE 3. 
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Vanable 


T TT _ _\ 

UL(x, y) 


LR(x, y) 


IN V \r 1 1 , r 1 *f Z J 


u, u 


m(\ AQCi 
fZsJ, ^oU 


S(P141, P142) 


0,0 


720, 480 


D(P156, P257) 


152, 384 


872, 624 



TABLE 3 



[0035] Substituting the values from TABLE 3 into Equation Set 2 results in the 
following set of equations solving for the aspect ratio as set at an application. 

X:Y => {[D(x)/S(x)] * NV(x)} : {[D(y)/S(y)] * NV(y)} 

X:Y=> {[(872-152)/(720-0)] * (720-0)} : { [(624-3 84)/(480-0)] * (480-0)} 

X:Y=> {[(720)/(720)] * (720)} : {[(240)/(480)] * (480)} 

X:Y => {720} : {240} <r Aspect Ratio 

(Equation Set 2) 

[0036] The aspect ratio of 720:240 reduces to an aspect ratio of 3: 1 . Based upon the 
determined resolution, and/or aspect ratio, the image can be fitted onto the second 
display device. In one embodiment the scaled image is positioned to maintain a 
resolution of 720:240, while in another embodiment, as illustrated in FIG. 3, an image 
is fitted to obtain a maximum image size on an available monitor for the determined 
aspect ratio. In this manner, it is possible for an image to be displayed on more than 
one display device using a common set of display driver information. As a result, it is 
not necessary for the application program that is setting the video driver information 
to have knowledge of the second display device. 

[0037] FIG. 5 illustrates an alternate embodiment of the present disclosure where the 
video image of FIG. 4, displayed by the VIDEO APP 113, has been modified by 
being shifted partially off screen, without changing the aspect ratio. This is 
accomplished by changing the source and destination rectangles to RS2 and RD3. 
Typically such a shift will be accomplished by a user interfacing with the VIDEO 
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APP 113 through a user interface. In the illustrated example, the left edge of the 
window 123 has been moved off screen to form new window 323 whereby a 
horizontal portion of the video is shifted past the vertical edge of the monitor (e.g., at 
least one column width of pixels is shifted off screen). Assuming that 3/5 of the 
active window portion 358 of window 223 is now off screen in FIG. 5, the following 
TABLE 4 and Equation Set 5 determine the new aspect ratio. 



Variable 


UL(x,y) 


LR(x, y) 


NV(P141, P142) 


0,0 


720, 480 


S(P343, PI 42) 


432,0 


720, 480 


D(P325, P357) 


0, 384 


288, 624 



TABLE 4 



[0038] Substituting the values from TABLE 4 into Equation Set 1 results in the 
following: 

X:Y => {[D(x)/S(x)] * NV(x)} : {[D(y)/S(y)] * NV(y)} 
X:Y=> {[(288-0)/(720-432)] * (720-0)} : { [(624-3 84)/(480-0)] * (480-0)} 
X:Y => {[(288)/(288)] * (720)} : {[(240)/(480)] * (480)} 
X:Y=> {720} : {240} <r Aspect Ratio 

(Equation Set 3) 

[0039] The resolution of 720:240 reduces to an aspect ratio of 3: 1, which is the same 
as determined with respect to FIG. 4. Calculating an accurate resolution and aspect 
ratio when a portion of the image is off screen represents an improvement over 
previous methods. This illustrates that Equation 1 allows for the resolution and aspect 
ratio of the video image to be determined even when only a partial image is displayed 
onscreen. 
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[0040] FIG. 6 illustrates an alternate embodiment of the present disclosure where the 
video image of FIG. 5, displayed by the VIDEO APP 1 13, has been modified by 
having its aspect ratio changed by expanding the active portion of window 323, FIG. 
5, while a portion of the image is offscreen, to obtain window 423 in FIG. 6. This has 
been accomplished by changing the destination rectangle to RD4. Typically such a 
change in aspect ratio will be accomplished by a user interfacing with the VIDEO 
APP 1 13 through a user interface. In the illustrated example, the left edge of the 
window 123 continues to be offscreen. Assuming that active portion 458 of window 
323 has been expanded by 2x in the vertical direction, the following table and 
equations determine the new resolution and aspect ratio. 



Variable 


LL(x,y) 


UR(x, y) 


NV(P141,P142) 


0,0 


720, 480 


S(P343, P142) 


432,0 


720, 480 


D(P425, P357) 


0, 384 


288, 864 



TABLE 5 



[004 1J Substituting the values from TABLE 5 into Equation 1 results in the following 
set of equations solving for the aspect ratio, as set at an application. 

X:Y=>{[D(x)/S(x)]*NV(x)} : {[D(y)/S(y)] * NV(y)} 

X:Y=> {[(288-0)/(720-432)] * (720-0)} : {[(864-384)/(480-0)] * (480-0)} 

X:Y=> {[(288)/(288)] * (720)} : {[(480)/(480)] * (480)} 

X:Y => {720} : {480} Aspect Ratio 

(Equation Set 2) 

[0042] The resolution of 720:480 reduces to an aspect ratio of 3:2. This illustrates 
that Equation 1 allows for the resolution and aspect ratio of the video image to be 
changed offscreen and still determine the aspect ratio. 
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[0043] FIG. 7 illustrates a specific embodiment, where the video window is partially 
off the bottom of the screen resulting in a vertical portion of the video being shifted 
offscreen, i.e., clipped by a horizontal edge of the display device 120. FIG. 8 
illustrates a specific embodiment where the window is shifted to be partially off- 
screen in both a vertical and a horizontal direction. FIG. 9 illustrates a specific 
embodiment where the image of FIG. 8 has its aspect ratio modified while partially 
off-screen. In each of these embodiments, Equation 1 can be used to determine the 
appropriate resolution and/or aspect ratio of the image as scaled by the VIDEO APP 
1 13 for display on a separate monitor without the knowledge and/or intervention of 
the video application. 

[0044] FIG. 10 illustrates, in flow diagram form, a method in accordance with the 
present disclosure. At step 601, a device driver determines display information for a 
video image to be displayed in a first window of first monitor. The device driver can 
determine the display information by receiving the information from an application, 
or by accessing the information from a storage location. 

[0045] At step 602, the display information is used to determine at the device driver a 
display location for the video image on a second monitor. For example, with respect 
to FIG. 1, a video image is displayed in window 21 between points 56 and 57 on 
monitor 20, and the same video image content is displayed on the monitor 30 between 
points 56' and 32. As described with respect to FIG. 2, the video image may be a 
portion of an available image, such as the image on display device 120 of FIG. 7 
between points 525 and 557 and the corresponding image between points 427 and 
557' on DEVICE 130. The method of FIG. 10 allows for a display driver to support 
multiple display devices without the knowledge of the overlying application program. 
As illustrated in FIG. 1, one embodiment allows the video from the video application 
to be displayed on a separate monitor independent of the application window. 

[0046] FIG. 1 1 illustrates, in flow diagram form, a method in accordance with the 
present disclosure. At step 61 1, a resolution for a second monitor is determined. As 
indicated in block 616, the resolution of the second monitor can be received at the 
device driver, or by a query to the device driver which would then supply the 
information. In one embodiment, it would be consistent for an overlying application 
program to assist in determining the resolution of the second monitor. In an alternate 

- 13 - 

1376-0200490 Final Pat App.doc 



Attorney Docket No.: 1376-0200490 



embodiment, the resolution of the second monitor would be determined without 
knowledge and/or intervention of an overlying application program. 

[0047] At step 612, the device driver determines a first display information for the 
video image to be displayed at a first location within an application window of the 
first monitor. One way that the device driver can determine the first display 
information is to receive the information from an application, or access the 
information from a storage location. 

[0048] At step 613, the first display information and the resolution of the second 
monitor are used by the device driver to determine a second display location for the 
video image on a second monitor. For example, with respect to FIG. 1, a video image 
is displayed in a window 21, on monitor 20, at a first location between points 56 and 
57; and the same video image is displayed on the monitor of display device 30 at a 
second location between points 56' and 32. Note that the video image is not 
necessarily displayed at the same resolution on the display devices 20 and 30. 

[0049] At step 614, the display driver determines a second display information for the 
video image, which is to be displayed at a third location of the first monitor. The 
second display information will typically represent new video display information 
received at the display driver from a video application concerning the image to be 
displayed, such as different source and destination rectangles stored in MEMORY 
1 14 as illustrated in FIGS. 3-4. 

[0050] At step 615, the second display information and the resolution of the second 
monitor are used by the device driver to determine a new display location for the 
video image on a second monitor. For example, if the second display information 
results in a new aspect ratio being detected, it will be represented in the new display 
location on the second monitor. 

[0051] FIG. 12 illustrates, in block diagram form, a PROCESSING DEVICE 500 that 
may represent a data processing system, such as a personal computer system. The 
PROCESSING DEVICE 500 is illustrated to include a CENTRAL PROCESSING 
UNIT 510, which may be a conventional proprietary data processor; memory, 
including RANDOM ACCESS MEMORY 512, READ ONLY MEMORY 514; 
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INPUT OUTPUT ADAPTER 522; a USER INTERFACE ADAPTER 520; a 
COMMUNICATIONS INTERFACE ADAPTER 524; and a MULTIMEDIA 
CONTROLLER 526. 

[0052] The applications and drivers discussed herein will typically be stored in one or 
more of the illustrated memories and executed by the CENTRAL PROCESSING 
UNIT 510. 

[0053] The INPUT OUTPUT (I/O) ADAPTER 522 is further connected to, and 
controls, DISK DRIVES 547, PRINTER 545, REMOVABLE STORAGE DEVICES 
546, as well as other standard and proprietary I/O devices. 

[0054] The USER INTERFACE ADAPTER 520 can be considered to be a 
specialized I/O adapter. The adapter 520 is illustrated to be connected to a mouse 
540, and a keyboard 541. In addition, the user INTERFACE ADAPTER 520 may be 
connected to other devices capable of providing various types of user control, such as 
touch screen devices. 

[0055] The COMMUNICATIONS INTERFACE ADAPTER 524 is connected to a 
bridge 550 such as is associated with a local or a wide area network, and a modem 
551. By connecting the SYSTEM BUS 502 to various communication devices, 
external access to information can be obtained. 

[0056] The MULTIMEDIA CONTROLLER 526 will generally include a video 
graphics controller, such as the type described herein, capable of displaying images 
upon the monitor 560, which may represent multiple monitors, as well as providing 
audio to external components (not illustrated). 

[0057] Generally, the SYSTEM 500 will be capable of implementing the system and 
methods described herein. 

[0058] The above disclosed subject matter is to be considered illustrative and the 
appended claims are intended to cover all such modifications and other embodiments 
which fall within the true spirit and scope of the present invention. Other 
embodiments, variations and enhancements are anticipated, for example, it will be 
appreciated that a single display driver can be used to control the multiple displays 
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described. In other embodiment, multiple display drivers can be used. Likewise, the 
technique used herein can be used to display video on more that two monitors. Thus, 
to the maximum extent allowed by law, the scope of the present invention is to be 
determined by the broadest possible interpretation of the following claims and their 
equivalents, and shall not be restricted or limited by the foregoing detailed 
description. 
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